General Procedure 2 (
and Scheme 2): Palladium acetate (11.5 mg, 0.05 mmol, 5 mol%) and benzoquinone (108 mg, 1.00 mmol) were charged in a resealable 20-mL vial under air. A mixture of DMA (2.2 mL), MeCN (2.2 mL) and water (0.63 mL) was added, followed by the addition of aqueous HBF 4 (0.18 mL, 48% in water, 1.38 mmol) . After the addition of the corresponding substrate (1.00 mmol), the homogenous reaction mixture was stirred for 16 h at room temperature. The crude reaction mixture was then diluted with brine (30 mL) and ether (30 mL), the phases were separated and the aqueous phase was further extracted (2x) with ether. The combined organic phases were then dried over Na 2 SO 4 , filtered, and evaporated in vacuo. In some cases, NMR-analysis of the crude mixture was performed to determine the regioselectivity of the process. The crude product was then further purified by column chromatography on silica gel using pentane/ether as eluent.
General Procedure 3 (Scheme 3): Palladium acetate (11.5 mg, 0.05 mmol, 5 mol%), benzoquinone (10.8 mg, 0.10 mmol, 10 mol%) and Fe(phtalocyanin) (28.4 mg, 0.05 mmol, 5 mol%) were charged in a resealable 20-mL vial under air. A mixture of DMA (2.2 mL), MeCN (2.2 mL) and water (0.63 mL) was added, followed by the addition of aqueous HBF 4 (0.18 mL, 48% in water, 1.38 mmol). The mixture was then purged during 2 min using an oxygen balloon, and after the addition of the corresponding substrate (1 mmol), the homogenous reaction mixture was stirred for 16 h at room temperature under an atmospheric pressure of oxygen (balloon). The crude reaction mixture was then diluted with brine (30 mL) and ether (30 mL), the phases were separated and the aqueous phase was further extracted (2x) with ether. The combined organic phases were then dried over Na 2 SO 4 , filtered, and evaporated in vacuo. In some cases, NMR-analysis of the crude mixture was performed to determine the regioselectivity of the process. The crude product was then further purified by column chromatography on silica gel using pentane/ether as eluent.
octan-4-one (Table 2, Entry 1)
Was obtained as a clear oil (100 mg, 0.78 mmol, 78%) following the general procedure 2.
The yield obtained by GC-analysis of the crude was 87%. The difference is attributed to the high volatility of the compound. 1 H NMR: δ 2.35 (q, J = 7.0 Hz, 4H), 1.62 -1.47 (m, 4H), 2H), 0.87 (td, J = 7.4, 3.3 Hz, 6H) . 13 C NMR: δ 211.5, 44.7, 42.5, 25.9, 22.3, 17.3, 13.8, 13.7 .
Spectral data were in accordance with a commercial sample.
octan-4-one (Table 2, Entry 2)
Cis-4-octene was reacted following the general procedure 2. The mixture of crude products was analyzed by GC using tridecane as a standard. Yields of products: 3% 2-octanone, 3% 3-octanone, 70% 4-octanone.
octan-2-one and octan-3-one (Table 2, Entry 3)
Trans-2-octene was reacted following the general procedure 2. The mixture of crude products was analyzed by GC using tridecane as a standard. Yields of products: 62% 2-octanone, 25%
3-octanone, 3% 4-octanone.
cyclohexanone (Table 2, Entry 4)
Cyclohexene was reacted following the general procedure 2. The mixture of crude products was analyzed by GC using tridecane as a standard. 75% yield was obtained. Around 9%
cyclohexenone was observed by NMR spectroscopy using mesitylene as an internal standard.
1-(4-methoxyphenyl)propan-1-one (Table 2, Entry 5)
Was obtained as a solid (137 mg, 0.84 mmol, 84%) following the general procedure 2.
1 H NMR: δ 7.92 (d, J = 9.0 Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H), 3.83 (s, 3H), 2.92 (q, J = 7.3 Hz, 2H), 1.18 (t, J = 7.3 Hz, 3H). 13 C NMR: δ 199.4, 163.3, 130.2, 130.0, 113.6, 55.4, 31.4, 8.4. Values were in accordance with a commercial sample. Values were in accordance with a commercial sample.
Propiophenone and phenyl acetone (

Propiophenone and phenyl acetone (Table 2, Entry 7)
Were obtained from cis-β-methyl styrene following a modified general procedure 2 using Values were in accordance with a commercial sample. 
3-oxo-3-phenylpropyl acetate (
4-oxohexyl 2-hydroxybenzoate (Table 2, Entry 9)
Was obtained as an oil (176 mg, 0.75 mmol, 75%) following the general procedure 2. Crude NMR analysis showed the formation of a 4:1 mixture of regioisomers. Only the major product was isolated by column chromatography. 1 H NMR: δ 10.77 (s, 1H), 7.80 (dd, J = 8.0, 1.7 Hz, 1H), 7.45 (ddd, J = 8.6, 7.2, 1.7 Hz, 1H), 6.97 (dd, J = 8.4, 0.8 Hz, 1H), 6.87 (ddd, J = 8.2, 7.2, 1.1 Hz, 1H), 4.35 (t, J = 6.4 Hz, 2H), 2.57 (t, J = 7.1 Hz, 2H), 2.45 (q, J = 7.3 Hz, 2H), 2.13 -2.01 (m, 2H), 1.06 (t, J = 7.3 Hz, 3H). 13 C NMR: δ 210. 1, 170.1, 161.7, 135.7, 129.8, 119.1, 117.6, 112.4, 64.6, 38.3, 36.1, 22.7, 7.8 
1,4-bis(benzyloxy)butan-2-one (Table 2, Entry 11)
Was obtained a as clear oil (150 mg, 0.53 mmol, 53%) following a modified general procedure 2 using 10 mol% palladium acetate. 1 H NMR: δ 7.38 -7.28 (m, 10H), 4.59 (s, 2H), 4.50 (s, 2H), 4.11 (s, 2H), 3.77 (t, J = 6.2 Hz, 2H), 2.75 (t, J = 6.2 Hz, 2H). 13 C NMR: δ 207.0, 138.0, 137.2, 128.5, 128.4, 128.0, 127.9, 127.7, 127.7, 75.4, 73.3, 73.3, 65.0, 39.4. 3 Org Lett 2011, 13, 4308. Values are in accordance with literature. Hz, 3H). 13 C NMR: δ 211. 8, 211.8, 180.0, 178.0, 42.8, 42.8, 42.7, 42.7, 34.0, 34.0, 31.9, 31.8, 29.4, 29.4, 29.4, 29.3, 29.2, 29.2, 29.1, 29.0, 29.0, 29.0, 28.8, 24.6, 24.6, 23.9, 23.8, 23.7, 22.7, 22.6 1 H NMR: δ 3.65 (s, 3H), 2.36 (t, J = 7.5 Hz, 4H), 2.28 (t, J = 7.5 Hz, 2H), J = 28.6, 7.5 Hz, 6H), 18H) , 0.86 (t, J = 7.0 Hz, 3H). 13 C NMR: δ 211.6, 211.6, 174.2, 174.2, 51.4, 51.4, 42.8, 42.8, 42.7, 42.7, 34.0, 34.0, 31.8, 31.8, 29.4, 29.4, 29.4, 29.3, 4 Bull. Chem. Soc. Jap. 1981 , 54, 3100. 5 Biosci. Biotechnol. Biochem 2007 , 71, 1120 . Phytochemistry 1990 , 29, 2323 8, 211.7, 63.0, 62.9, 42.8, 42.8, 42.8, 42.7, 32.7, 32.7, 31.8, 31.8, 29.4, 29.4, 29.4, 29.4, 29.3, 29.3, 29.3, 29.2, 29.2, 29.1, 29.1, 25.7, 25.6, 23.9, 23.8, 23.8, 22.6, 22.6, 14.1, 14 13 C NMR: δ 209.3, 43.8, 31.9, 29.8, 29.5, 29.4, 29.4, 29.3, 29.2, 23.8, 22.6, 14.1. Values were in accordance with a commercial sample 3-(1,3-dioxoisoindolin-2-yl)butanal (Table 2 
